R&sumB.-Nous avons mesurd p l u s i e u r s s e c t i o n s de l a s u r f a c e de Fermi de Cu2Mg en fonction d e l a pression e t nous comparons l e s r d s u l t a t s 5 des c a l c u l s de s t r u c t u r e de bandes oii l ' o n f a i t v a r i e r l e volume.
Abstract.-W e have made measurements of the pressure dependence of several cross s e c t i o n s of the Fermi surface of Cu2Mg and compare them with a volume dependent band s t r u c t u r e calculation.
The pseudobinary Laves systems a r e t h e c l a s s i c a l examples of a l l o y s i n which t h e s t r u c t u r e i s widely accepted t o be determined by the e l e c t r o n concentration. Since these systems c o n s t i t u t e t h e most common s t r u c t u r e s assumed by binary combinat i o n of metals (over 220 known examples t o date)
/ l / i t is of considerable i n t e r e s t t o understand t h e i r e l e c t r o n i c p r o p e r t i e s and t h e r e l a t i o n of these p r o p e r t i e s t o t h e s t r u c t u r a l d e t a i l s and phas e diagrams.
Cu2Mg i s t h e prototype cubic Laves struct u r e . A s t h e e l e c t r o n concentration e / a i s increased by a d d i t i o n of higher valence a d d i t i v e s replacing t h e Cu, t h e d e n s i t y of s t a t e s determined by heat capacity /2/ and by s u s c e p t i b i l i t y /3/ measurements i s observed t o r i s e sharply t o a maximum near e / a = 1.45 and then f a l l p r e c i p i t o u s l y u n t i l the phase t r a n s i t i o n (near e / a = 1.75) from cubic t o t h e MgNi2 type s t r u c t u r e . Since the i n i t i a l work of Laves and Witte / 4 / over f o r t y years ago, i t has been more or l e s s accepted t h a t t h e peak i n t h e dens i t y of s t a t e s occurred when the Fermi surface contacts the (311) B r i l l o u i n zone face / 2 / . The subsequent drop i n t h e d e n s i t y of s t a t e s a s e / a increases toward the phase change i s s a i d t o correspond t o f i l l i n g zones which i s interrupted by another peak corresponding t o contacting t h e (222) face. Heine and Wearie /5/ have argued from pseudop o t e n t i a l considerations t h a t t h e s e ideas a r e i n 
interatomic spacing which give 60r t h e f i r s t time a d i r e c t measurement of d e t a i l s of the elect r o n i c s t r u c t u r e a t t h e Fermi surface which can be r e l a t e d t o the experimental anomalies.
The Fermi surface of CunMg has been investigated using pulsed f i e l d and torque de Haas-van Alphen techniques by Wagner and Gordon 161. These i n v e s t i g a t o r s compared t h e i r r e s u l t s with a valence-eight free-electron Fermi s u r f a c e and found some s i m i l a r i t y but no general correspondence.
They observed an anomalously l a r g e e f f e c t i v e mass f o r a small sheet a t t r i b u t e d t o a second band hole s u r f a c e predicted t h a t t h i s sheet might be import a n t i n alloying and pressure s t u d i e s . W e used samples with a nominal r e s i s t a n c e r a t i o of 25. De Haas-van Alphen frequencies were determined using The pressure r e s u l t s a r e summarized i n Table I . W e have employed t h e o r b i t nomenclature of Wagner and Gordon. Free-electron s c a l i n g , t h e f i l l i n g of t h e same f r a c t i o n of t h e B r i l l o u i n zone a s i t increases i n s i z e with increasing pressure, Article published online by EDP Sciences and available at http://dx.doi.org/10.1051/jphyscol:19786488 c o n t r i b u t e s a f a c t o r given by 2 / 3 the volume comp r e s s i b i l i t y / 10/. Table I Pressure W e have calculated the e l e c t r o n i c energy band s t r u c t u r e of CupMg a t both normal volume and reduced volume using t h e AFW method I l l / . The pot e n t i a l~ were derived from a superposition of atomic p o t e n t i a l s /12/.
With the very limited d a t a we have so f a r , we see t h a t only t h e l a r g e s t cross sectionobserved , F9, behaves even q u a l i t a t i v e l y a s predicted by freee l e c t r o n considerations.0f p a r t i c u l a r s i g n i f i c a n c e i s the very l a r g e negative d e r i v a t i v e observed f o r the
Based on these energy band c a l c u l a t i o n s , we confirm the assignments of Wagner and Gordon of
F6 t o the s i x t h band c i g a r s . Similarly we concur with t h e a s s o c i a t i o n of F2 t o second band holes
centered a t r derived from the empty F 15 s t a t e s .
This s t a t e i-t r i p l y degenerate and i s bonding p-like on the magnesium and copper. From t h e calcul a t i o n s of Cuqmg with reduced l a t t i c e constant we find a l a r g e energy s h i f t f o r t h i s s t a t e of +.33
Ry/a.u. compared with a free-electron value of + . l 2 Ry/a.u. The measured small s i z e of t h i s o r b i t means t h a t r 15 i s c l o s e t o the Fermi energy, 2.005
Ry, i n c o n t r a s t t o t h e band p r e d i c t i o n of .02 Ry.
This d i f f e r e n c e i s not unreasonable i n view of the approximations involved i n t h e band c a l c u l a t i o n s . I f we a d j u s t t h e s t a t e s a t F 15 down by %.015 Ry, the second band hole surface w i l l be of c o r r e c t topology and s i z e . Similarly, a d j u s t i n g the s t a t e s along < I l l > by -0.025 Ry one can g e t r i d of both t h e t h l r d band a n s (necks) and f o u r t h band arms due t o the f l a t n e s s of these bands. Neither we nor
Wagner and Gordon were a b l e t o observe these necks which should give r i s e t o prominent dH-vA o s c i l l at i o n s i f analogies with AuGa2 /13/ and the freee l e c t r o n model hold. These a r e i n f a c t the s t a t e s associated with the (311) planes i n the free-elect r o n p i c t u r e which a r e presumed t o account f o r t h e anomalies i n t h e s u s c e p t i b i l i t y and h e a t capacity.
The i n c r e a s e i n t h e d e n s i t y of s t a t e s upon increas i n g e / a from 1.33 to 1.45 seems more l i k e l y t o be associated with the 5 f i f t h band maximum a t zone c e n t e r r 2 ' and with the secondband maximum a t r. 
due t o t h e f a c t t h a t the i n t e r s e c t i o n of
t h e Fermi energy with t h e bands along < I l l > and <110> i s f u r t h e r from r r e f l e c t i n g the l a r g e r area.
The band s t r u c t u r e r e s u l t s p r e d i c t both f i f t h and s i x t h band e l e c t r o n surfaces centered a t X although t h e o r i g i n of F6> F5 i n some d i r e c t i o n s / 6 / i s a s y e t unclear and awaits more d e t a i l e d c a l c u l a t i o n s .
The o r i g i n of F9 and hence i t s pressure dependence i s uncertain but s i n c e i t i s l a r g e and s c a l e s with the B r i l l o u i n zone with pressure, i t is not a c r u c i a l t e s t of a band s t r u c u r e model. Although more a n a l y s i s i s needed we b e l i e v e the above int e r p r e t a t i o n i s the most c o n s i s t e n t with the band c a l c u l a t i o n s and the pressure d e r i v a t i v e r e s u l t s . Summarizing, our model with very small adjustments i n t h e p o s i t i o n s of t h e c a l c u l a t e d bands y i e l d s i ) closed 2nd band holes a t r with a very l a r g e negative pressure d e r i v a t i v e ; i i ) closed 3rd and 4th band h o l e surface a t r with small negative pressure d e r i v a t i v e s . This p i c t u r e i s i n good agreement with our observations.,The anomalie i n t h e d e n s i t y of s t a t e s r e l a t e d p r o p e r t i e s a r e not associated with i n t e r s e c t i o n of t h e Fermi sphere with the (31.1) planes s i n c e i n our model these s t a t e s a r e already f i l l e d c o n s i s t e n t with the closed nature of t h e 3rd and 4th band sheets'. Rather the ' . c r e a s e i n the d e n s i t y of s t a t e s with increas i n g electron/atom r a t i o stems from 5 t h and 2nd band maxima near t h e p o i n t r i n t h e B r i l l o u i n zone.
